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$N,$ $N-1,$ $\cdots,$ $1$
A2. $N$ $K$ $L$
A3. $(P)$ $(NP)$ 2
$(S)$ $(NS)$ 1 1










$n$ $(n, k, l)$
$(n, k, l)$ $(n, k)$
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$n$







$\underline{l}_{n}=\max\{L-N+n, 0\},$ $\overline{l}_{n}=\min\{L, n\}$ (1)
(A6)
$q_{N}(L)=1,$ $q_{N}(l)=0(l\neq L)$ (2)
$l_{N}=L,\overline{l}_{N}=L$ (1)
$(n, k, l)$ $P,$ $NP$
$x_{n},$ $1-x_{n}$
$l\in[\underline{l}_{n},\overline{l}_{n}]$ ( $l$
) $S,$ $NS$ $y_{n}(l),$ $1-y$ $(l)$
$y_{n}\equiv\{y_{n}(l), l\in[\underline{l}_{n},\overline{l}_{n}]\}$ $k=0$ $l=0$
$NP,$ $NS$ $x_{n}=0$ $y_{n}(l)=0$
$(n, k, l)$ 1
1.
$v(n, k, l;q_{n})$ $(n, k, l)$ $q_{n}$
$(X, Y),$ $X\in\{P, NP\},$ $Y\in\{S, NS\}$ $R_{l}(X, Y)$
$k=0$ $l=0$
$R_{l}(P, S)=\gamma+(1-p_{1})v(n-1, k-1, l-1;\Gamma_{P}(q_{n}))$ (3)
$R_{l}(P, NS)=v(n-1, k-1, l;\Gamma_{P}(q_{n}))$ (4)
$R_{l}(NP, S)=-1+v(n-1, k, l-1;\Gamma_{N}(q_{n}))$ (5)





$v(0, k, l;q_{n})=0$ (7)
(ii) $k>n$ $l>n$
$v(n, k, l;q_{n})=v(n, n, l;q_{n})(k>n$ $)$ , $v(n, k, l;q_{n})=v(n, k, n;q_{n})(l>n$ $\ovalbox{\tt\small REJECT} f)(8)$
(iii) $k=0$
$v(n, 0, l;q_{n})=-l(n>0, l\leq n)$ (9)
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(iv)
$v(n, k, 0;q_{n})=0$ (10)
$(n, k)$ $q_{n}$ $n$ $x_{n},$ $y_{n}$
$P(x_{n}, y_{n})$ $\{y$ $(l)\}$
$P(x_{n}, y_{n})$ $=$ $l=l,l \neq 0\sum_{m}^{\overline{l}_{n}}q_{n}(l)[x_{n}\{y_{n}(l)R_{l}(P, S)+(1-y_{n}(l))R_{l}(P, NS)\}$
$+(1-x_{n})\{y_{n}(l)R_{l}(NP, S)+(1-y_{n}(l))R_{l}(NP, NS)\}]$ (11)
$(n, k, l)$ $q_{n}$ $l(l\in[\underline{l}_{n},\overline{l}_{n}], l\neq 0)$
$x_{n}$
$V(x_{n}, y_{n}(l))$ $=$ $x_{n}\{y_{n}(l)R_{l}(P, S)+(1-y_{n}(l))R_{l}(P, NS)\}$
$+(1-x_{n})\{y_{n}(l)R_{l}(NP, S)+(1-y_{n}(l))R_{l}(NP, NS)\}$ (12)
(11) $l$ $l=0$ $NS$
$R_{l}(\cdot, \cdot)=0$
$n$ $\Lambda_{n}\equiv\{l|\underline{l}_{n}\leq l\leq\overline{l}_{n}, l\neq 0\}$
$l\in\Lambda_{n}$ $y_{n}(l)$ (12) $y_{n}$ (11)
$P(x_{n}, y_{n})$
$(n, k, l)$ $P(x_{n}, y_{n})$
2
$\min_{y_{n}}\max_{x_{n}}P(x_{n}, y_{n})$ $x_{n}^{*},$ $y_{n}^{*}$
(12)
$v(n, k, l;q_{n})= \min\{x_{n}^{*}R_{l}(P, S)+(1-x_{n}^{*})R_{l}(NP, S), x_{n}^{*}R_{l}(P, NS)+(1-x_{n}^{*})R_{l}(NP, NS)\}(13)$
$N,$ $K,$ $L$ $v(N, K, L;q_{N})$




$0^{\max_{\leq x_{n}\leq 1}P(x_{n},y_{n})}$ $=$ $\max\{\sum_{l\in\Lambda_{n}}q_{n}(l)\{y_{n}(l)R_{l}(P, S)+(1-y_{n}(l))R_{l}(P,NS)\},$












$0\leq y_{n}(l)\leq 1, l\in\Lambda_{n}$
$\min P(x_{n}, y_{n})$
$\{0\leq y_{n}(l)\leq 1,l\in\Lambda_{n}\}$




st. $x_{n}R_{l}(P, S)+(1-x_{n})R_{l}(NP, S)\geq\nu(l),$ $l\in\Lambda_{n}$ , (17)
$x_{n}R_{l}(P, NS)+(1-x_{n})R_{\iota}(NP, NS)\geq\nu(l), l\in\Lambda_{n}$ , (18)
$0\leq x_{n}\leq 1$
$(P_{C})$ $x_{n}^{*}$
(17), (18) (13) $(P_{C})$ $\nu(l)$ $v(n, k, l;q_{n})$
$v(n, k, l;q_{n})=\nu^{*}(l),$ $l\in\Lambda_{n}$ (19)
$(P_{S})$ $(P_{C})$ (17) (18) $z_{1}(l)\geq$
$0,$ $z_{2}(l)\geq 0$ $y_{n}^{*}(l)=z_{1}^{*}(l)/q_{n}(l),$ $1-y_{n}^{*}(l)=z_{2}^{*}(l)/q_{n}(l)$
(15) (16) $x_{n}^{*}$ 1 $-x_{n}^{*}$
(Ps) $(P_{C})$ $x_{n}^{*},$ $y_{n}^{*}$ $v(n, k, l;q_{n})$
$(P_{S})$ $(P_{C})$ $R_{l}()$ (3) $\sim(6)$ $n-1$ $v(n-1, \cdot)$
(7) $n=0$
(8), (9), (10) (Ps) $(P_{C})$ $n=1,$ $\cdots,$ $N$
$v(N, K, L;q_{N})$
$\Gamma_{P}$ $\Gamma_{N}$




(a) $n-1\geq L$ : $n-1$ $l= \overline{l}_{n-1}=\min\{L, n-1\}=L$
$n$ $\overline{l}_{n}=L$
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(b) $L\geq n$ : $n-1$ $l= \overline{l}_{n-1}=\min\{L, n-1\}=n-1$
2 $n$ $\overline{l}_{n}=n$ 1




$n$ $l= \underline{l}_{n}=\max\{0, L-N+n\}=0$ $n-1$


















$q_{N}(L)=1,$ $q_{N}(l)=0(l=0,1, \cdots, L-1)$ (20)
$N$ (20) $n$ $q_{n}$
$n-1$ $\Gamma_{P}(q_{n}),$ $\Gamma_{N}(q_{n})$










1(i) $v(N, K, L;q_{N})$ $v$
$v(n, k, l;q_{n})\leq 0$ (21)
(ii) $k=n$ $(n, n, l)$ $l$ $q_{n}$ $v(n, n, l;q_{n})=0$
$x_{n}^{*}\geq 1/(\gamma+1)$ $x_{n}^{*}$ $=0$)
$n=k$
$NS$
$v(n, n, l;q_{n})=0$ 1 $1/(\gamma+1)$
1
2 $L=1$ $n>k$ $(n, k, 1)$






$N=3$ $(K, L)(0\leq K, L\leq 3)$ 3
$L=3$ $L=1$ 1 2
$L=2$
$(N, L)=(3,2)$ : $n=1,2,3$
(1) $n=1$ : $v(1,1, l;q)=0,$ $v(1,0, l;q)=-l(l\leq 1)$
(2) $n=2$ : $\Lambda_{2}=\{1,2\}$














(3) $n=N=3$ : $\Lambda_{3}=\{2\}$
(i) $K=3$ : $v(3,3,2;q)=0$




























$x_{3}^{*}= \frac{1}{\gamma+2-(\gamma+1)z}, y_{3}^{*}=\frac{1}{\gamma+2}, v(3,2,2;q)=-\frac{1}{\gamma+2}$ (25)
$z$ $1/(\gamma+2)\leq z\leq 1/(\gamma+1+p_{1})$ $n=2$
$(n, k)=(2,1)$ $z$
(iii) $K=1$ : $(n, k)=(2,1)$
(a) $-\Gamma_{N}(q)(1)+(\gamma+p_{1})\Gamma_{N}(q)(2)>0$
$x_{3}^{*}= \frac{1}{\gamma+2+p_{1}}, y_{3}^{*}=\frac{2\gamma+1+2p_{1}}{(\gamma+1+p_{1})(\gamma+2+p_{1})}, v(3,1,2;q)=-\frac{3}{\gamma+2+p_{1}}$
(b) $-\Gamma_{N}(q)(1)+(\gamma+p_{1})\Gamma_{N}(q)(2)<0$
$x_{3}^{*}= \frac{1}{\gamma+3}, y_{3}^{*}=\frac{2\gamma+2+p_{1}}{(\gamma+3)(\gamma+1+p_{1})}, v(3,1,2;q)=-\frac{4-p_{1}}{\gamma+3}$
(c) $-\Gamma_{N}(q)(1)+(\gamma+p_{1})\Gamma_{N}(q)(2)=0$ $(n, k)=(2,1)$
$[1/(\gamma+2), 1/(\gamma+1+p_{1})]$ $z$
$x_{3}^{*}= \frac{z}{z+1}, y_{3}^{*}=\frac{1+(\gamma+p_{1})z}{(\gamma+1+p_{1})(z+1)}, v(3,1,2;q)=-\frac{1+(2-\gamma-p_{1})z}{z+1}$
(a), (b) (c) $y_{3}^{*}$
(c) $y_{3}^{*}$
($N,K,L$ ) $=(3,12)$ : (a),(b),(c)
$(a\overline{)\gamma+p_{1}>1 ,}$
$x_{3}^{*}= \frac{1}{\gamma+2+p_{1}}, y_{3}^{*}=\frac{2\gamma+1+2p_{1}}{(\gamma+1+p_{1})(\gamma+2+p_{1})}, v(3,1,2;q)=-\frac{3}{\gamma+2+p_{1}}$
(b) $\gamma+p_{1}<1$
$x_{3}^{*}= \frac{1}{\gamma+3}, y_{3}^{*}=\frac{2\gamma+2+p_{1}}{(\gamma+3)(\gamma+1+p_{1})}, v(3,1,2;q)=-\frac{4-p_{1}}{\gamma+3}$
(c) $\gamma+p_{1}=1$
$x_{3}^{*}= \frac{z}{z+1}, y_{3}^{*}=\frac{1}{2}, v(3,1,2;q)=-1$
$z$ $1/(\gamma+2)\leq z\leq 1/2$ $n=2$ $(n, k)=$
$(2,1)$ $z$
5
$(N, K, L)=(3,2,2)$ $N=3$
1 $(N, K, L)=(3,2,2)$













$(n, k)=(2,1)$ $l=1$ 1, $l=2$
$q_{2}(1),$ $q_{2}(2)$
$arrow$ Stage 3Stage 2 $arrow b-$ Stage 1 $arrow$






















2: 3: $(p_{2}=0.2$ $)$
$n=2$ $\Lambda_{2}=\{1,2\}$ $(P_{C})$ $\sum_{l\in\Lambda_{2}}q_{2}(l)\nu(l)$





$p_{1}+p_{2}\leq 1$ $\gamma=\alpha p_{1}-p_{2}>0$ $p_{1}-p_{2}$ 4
2 (i) (ii)
$p_{1}$ (i) ( $y_{3}^{*}$ ),
$n=2$ $l=2$ $\Gamma_{P}(q_{3})(2)$
$p_{1}$ , $p_{2}$ (ii) $\Gamma_{P}(q_{3})(1)$
(i) (23) (a) (ii) (24) (b)
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